mL spinner containing 90 mL of selective media. After 1-2 days, tiie cells were transferred into a 250 mL 
spinner filled wiHi 150 mL selective growth medium and incubated at 37°C. After another 2-3 days, a 250 mL, 
500 mL and 2000 mL spinners were seeded with 3 x 10^ ceHs/mL. The cell media was exchanged with fresh 
media by centrifiigation and resuspension in production medium. Although any suitable CHO media may be 
employed, a production medium described in US Patent No. 5, 122,469, issued June 16. 1992 was actually used. 
5 3L production spinner is seeded at 1 .2 x 10« cells/mL. On day 0, the cell number pH were determined. On day 
1 , the spinner was sampled and sparging with filtered air was commenced. On day 2, the spinner was san5)led. 
Hie temperature shifted to 33 °C, and 30 mL of 500 g/L glucose and 0.6 mL of 10% antifoam (e.g., 35% 
polydimethylsiloxane emulsion, Dow Coming 365 Medical Grade Emulsion). Throughout the production, pH 
was adjusted as necessary to keep at around 7.2. After 10 days, or until viability dropped below 70%, the cell 
10 culture was harvested by centrifiigtion and filtering through a 0.22 ^im filter. The fdtrate was either stored at 
4°C or immediately loaded onto columns for purification. 

For the poly-ffis tagged constructs, the proteins were purified using a Ni-NTA column (Qiagen). 
Before purification, imidazole was added to the conditioned media to a concentration of 5 mM. The conditioned 
media was punqred onto a 6 ml Ni-NTA column equilibrated in 20 mM Hepes, pH 7.4, buffer containing 0.3 
15 M NaCl and 5 mM imidazole at a flow rate of 4-5 ml/min. at 4°C. After loading, the column was washed with 
additional eqmlibration buffer and the protein eluted wifli equflibration buffer containing 0.25 M imidazole. The 
highly purified protein was subsequently desalted into a storage buffer containing 10 mM Hepes, 0. 14 M NaCl 
and 4% mannitol, pH 6.8, with a 25 ml G25 Superfine (Pharmacia) column and stored at -80°C. 

Immunoadhesin (Fc containing) constructs of were purified fix)m the conditioned media as follows . The 
20 conditioned medium was pumped onto a 5 ml Protein A column (Pharmacia) which had been equilibrated in 20 
mM Na phosphate buffer, pH 6.8. After loading, the column was washed extensively with equilibration buffer 
before elution willi 100 mM citric acid, pH 3.5. The eluted protein was immediately neutralized by collecting 
1 ml fractions mto mbes containing 275 /tL of 1 M Tris buffer, pH 9. The highly purified proteiu was 
subsequently desalted into storage buffer as described above for the poly-His tagged proteins. Hie homogeneity 
25 was assessed by SDS polyacrylamide gek and by N-terminal amino acid sequencing by Edman degradation. 

Many of the PRO polypeptides described herein were successftiUy caressed as described above. 



EXAMPLE 102 : Expression of PRO Polvoeptides in Yeast 

The following method describes recombinant ejq)ression of a desired PRO polypeptide in yeast. 

First, yeast egression vectors are constructed for intracellular production or secretion of PRO 
polypeptides from the ADH2/GAPDH promoter. DNA encoding a desired PRO polypeptide, a selected signal 
peptide and the promoter is inserted into suitable restriction enzyme sites in the selected plasmid to direct 
intracellular expression of the PRO polypeptide. For secretion, DNA encoding the PRO polypeptide can be 
cloned into the selected plasmid, together with DNA encoding tiie ADH2/GAPDH promoter, the yeast alpha- 
factor secretory signal/leader sequence, and linker sequences (if needed) for expression of the PRO polypeptide. 

Yeast cells, such as yeast strain ABllO, can thenbe transformed with the expressionplasmids described 
above and cultured in selected fermentation media. The transformed yeast supemataots can be analyzed by 
precipitation with 10% trichloroacetic acid and separation by SDS-PAGE, foUowed by staining of the gels with 
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Coomassie Blue stain. 

Recombinant PRO polypeptide can subsequently be isolated and purified by removing the yeast cells 
from the fermentation medium by centrifugation and then concentrating the medium using selected cartridge 
filters. The concentrate containing the PRO polypeptide may further be purified using selected column 
chromatography resins. 

5 Many of ttie PRO polypeptides described herein were successfully caressed as described above. 

EXAMPLE 103 : Expression of PRO Polypeptides in Baculovirus-Infectcd Insect Cells 

The following method describes recombinant ejqpression of PRO polypeptides in Baculovirus-infected 
insect cells. 

10 The desired PRO polypeptide is fiised upstream of an epitope tag contained wifli a baculovirus 

~ expression vector. Such epitope tags include poly-his tags and inmiunoglobulin tags {like Fc regions of IgG). 
A variety of plasmids may be en5)loyed, including plasmids derived from commercially available plasmids such 
as pVL1393 (Novagen). Briefly, the PRO polypeptide or the desked portion of the PRO polypeptide (such as 
: the sequence encoding the extracellular domain of a transmembrane protein) is sanplified by PGR with primers 
;15 complementary to the 5' and 3' re^ons. The 5' primer may incorporate flanking (selected) restriction enzyme 
sites. The product is then digested with those selected restriction enzjones and subcloned into the expression 
= vector. 

Recombinant baculovirus is generated by co-transfecting the above plasmid and BaculoGoId™ virus 
DNA (Pharmingen) into Spodoptera frugiperda ("Sf9") cells (ATCC CRL 171 1) usmg lipofectm (commercially 
; 20 available from GIBCO-BRL). After 4-5 days of incubation at 28°C, the released viruses are harvested and used 
for further amplifications. Viral infection and protein expression is performed as described by O'Reilley et al. , 
Baculovirus expression vectors: A laboratory Manual, Oxford: Oxford University Press (1994). 

Expressed poly-his tagged PRO polypeptide can then be ptuified, for example, by Ni^'^-chelate affinity 
chromatography as follows. Extracts are prepared from recombinant virus-infected Sf9 cells as described by 
25 Riqjert et al.. Nature, 362: 175-179 (1993). Briefly, Sf9 cells are washed, resuspended m sonication buffer (25 
mL Hepes, pH 7.9; 12.5 mM MgCk; 0. 1 mM EDTA; 10% Glycerol; OA % NP-40; 0.4 M KCl), and sonicated 
twice for 20 seconds on ice. The sonicates are cleared by centrifiigation, and the supernatant is diluted 50-fold 
in loadmg bufier (50 mM phosphate, 300 mM NaCl, 10% Glycerol, pH 7.8) and filtered through a 0.45 ftm 
filter. A Ni^*-NTA agarose column (commercially available from Qiagen) is prepared with a bed volume of 5 
30 mL, washed with 25 mL of water and equilibrated with 25 mL of loadii^ buffer. The filtered cell extract is 
loaded onto the column at 0.5 mL per minute. The column is washed to baseline with loading buffer, at 
which point fraction collection is started. Next, the colmnn is washed with a secondary wash buffer (50 mM 
phosphate; 300 mM NaCI, 10 % Glycerol, pH 6.0), which elutes nonspecifically bound protein. After reaching 
Ajjo baseline again, the column is developed with a 0 to 500 mM Imidazole gradient in the secondary wash 
35 buffer. One mL fractions are collected and analyzed by SDS-PAGE and silver stainmg or western blot wifli 
Ni^"^-NTA-conjugated to alkaline phosphatase (Qiagen). Fractions containing the eluted HiSio-tagged PRO 
polypeptide are pooled and dialyzed against loading buffer. 

Alternatively, purification of the IgG tagged (or Fc tagged) PRO polypeptide can be performed using 
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known chromatography techniques, including for instance. Protein A or protein G column chromatography. 

PR0195, PR0526, PRO540, PR0846, PR0362, PR0363, PRO700, PRO707. PR0322, PR0719, 
PRO1083, PR0868, PR0866, PR0768, PR0788, PR0938, PR0827 and PRO1031 were successfWly expressed 
in baculovirus infected Sf9 insect cells. While the expression was actually performed in a 0.5-2 L scale, it can 
be readily scaled up for larger (e.g. 8 L) preparations. The proteins were expressed as an IgG construct 
(immunoadhesin), in which the protein extraceUular region was fused to an IgGl constant region sequence 
containing the hinge, CH2 and CH3 domains and/or in poly-His tagged forms. 

For expression in baculovkus infected Sf9 ceUs, following PGR amplification, flie respective coding 
sequences were subcloned mto a baculovirus expression vector (pb.PH.IgG for IgG fusions and pb.PH.His.c 
for poly-His tagged proteins), and the vector and Baculogold® baculovirus DNA (Pharmingen) were 
co-transfected into 105 Spodopterafrugiperda ("Sf9") ceUs (ATCC CRL 171 1), using Lipofectin (Gibco BRL). 
pb.PH.IgG and pb.PH.His are modifications of the commerciaUy available baculovkus expression vector 
pVL1393 (Pharmingen), with modified polylinker regions to include the His or Fc tag sequences. The cells were 
grown in Hink's TNM-FH medium supplemented with 10% FBS (Hyclone). CeUs were incubated for 5 days 
at 28*'C. The supernatant was harvested and subsequently used for the first viral amplification by infecting Sf9 
cells in Hink's TNM-FH medium supplemented witii 10% FBS at an approximate multiplicity of infection (MOI) 
of 10. Cells were incubated for 3 days at 28<*C. The supernatant was harvested and the expression of flie 
constructs in the baculovirus expression vector was determined by batch binding of 1 ml of supernatant to 25 
mL of Ni-NTA beads (QIAGEN) for histidine tagged proteins or Protein-A Sepharose CL-4B beads (Pharmacia) 
for IgG tagged proteins followed by SDS-PAGE analysis conqjaring to a known concentration of protein standard 
by Coomassie blxie staining. 

The first vural amplification supernatant was used to infect a spinner culture (500 ml) of Sf9 cells grown 
in ESF-921 medium (Expression Systems LLC) at an approximate MOI of 0. 1 . CeUs were incubated for 3 days 
at 28°C. The supernatant was harvested and filtered. Batch bmding and SDS-PAGE analysis was repeated, as 
necessary, until ejqpression of the spinner culture was confirmed. 

The conditioned medium from the transfected cells (0.5 to 3 L) was harvested by centrifugation to 
remove the cells and filtered through 0.22 micron filters. For the poly-His tagged constructs, the protein 
construct were purified using a Ni-NTA column (Qiagen). Before purification, imidazole was added to the 
conditioned media to a concentration of 5 mM. The conditioned media were pumped onto a 6 ml Ni-NTA 
column equilibrated in 20 mM Hepes, pH 7.4, buffer containing 0.3 M NaCl and 5 mM imidazole at a flow rate 
of 4-5 ml/min. at 4°C. After loading, the column was washed with additional equiUbration buffer and the 
protein eluted with equilibration buffer containmg 0.25 M imidazole. The highly purified protein was 
subsequently desalted into a storage buffer containing 10 mM Hepes, 0. 14 M NaCl and 4% mannitol, pH 6.8, 
with a 25 ml G25 Superfine (Pharmacia) column and stored at -80°C. 

Immunoadhesin (Fc containing) constructs of proteins were purified from the conditioned media as 
foUows. The conditioned media were punqwd onto a 5 mi Protein A column (Pharmacia) which had been 
equilibrated in 20 mM Na phosphate buffer, pH 6.8. After loading, the column was washed extensively with 
equiUbration buffer before elution with 100 mM citric acid, pH 3.5. The eluted protein was immediately 
neutralized by coUecting I ml firactions into tubes containing 275 mL of 1 M Tris buffer, pH 9. The highly 



